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PROBLEM TO BE SOLVED: To provide a lithium ion type nonaqueous electrolyte secondary battery improving a cycle life, 
increasing a discharge capacity, reducing a cost and enhancing safety. 

SOLUTION: This battery comprises a positive electrode active material mainly composed of a lithium manganese compound 
oxide, represented by a composition range of LiMnaMa/c04+b (M is metal cation except Li, 0<y<1.2, 0<a<0.2, 1<c<3, 0<b<0.3), 
negative electrode active material mainly composed of tin oxide and a nonaqueous electrolyte. Here, the positive electrode 
active material is 0.05um or more 1.0um or less in the average grain size of primary grain and 2um or more 2 5 urn or less in the 
average grain size of secondary grain. 
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nattHrertsarL i ©^tf-afi^Jbia©'; ^^asao 

. [0016] ^ck. #»99-rffii>6n<>jE«iswr«ffr 

6 OUR L rWftrtCiSte {t«: J: r> T SSS-r S^fiS 
{Coi^rift^TS. #f^-C^5IE«S©r£t!l:.'fc£«> rS 

St ( L i ©SBH#A*^WBft) £ &tKIB2 r 

Li r Mn^. M, /c 0 4 , 6 <DJS^». 
14£«L i fC*tbr3. 8 Vfei±5fSb< 5J4. 2V« 
iCDmfi-C&O^ 4. 2 V«JbcDmfi(C*}l,>r«rSBlW 
OflliSfOL i 1*0. 9^Sti±(4. 3VKfel>-Ctt 
0. 9 5mWH±.) IfiWOiiZtiZ. L*L«C*16L i y< 
1.2 Mn,.. M./. 0«.„ O«j*^6?t^ilJ&0/t£ 

20 »©l i ©stjaa ». rs^^ma 

3fc'Dfc|ftff-r5£. fciMLiCoO, {c*f Lf 1 

Sffi^jS£U-rfing^©«tt{t{c^^ii^^ (L i 

iES© L i SScWS* £ 5 * < t *> C £ tt&K £ ft 
«or. L i v Mn,.. M,/. 0«,» =&r£^®Kffl 
l»**B^». L i T .Mn,., M. /c 0,»» iC$6>{CL i 
3&s»ALfc^jg-C*>SS7cM©L Mn,.. M.t; 

30 MDLi »afi*»3DnS-l*4s4&S*!*4. 

COO 1 7] fgttfb»0«rK#©L i»„ Mn,.. M 

^KYb^j£iES± i fc 1/ < ttASilca^O/tL i ^JS£ 
©«?fil*3-C©ft«5lStc J: orHSSTS. C ©SSc^©ia 
gtc*j(,ir, M&kicL i *a^Fl/fc«^-(*. ft«(*^ 

SB@K«:Si;r®6i&ssca-r5*-r^ias3ns*i. c© 
£ *ftS?g«5ai5IEi*«:«ftg±© >; A©-a5#g 

40 < ttftfi±tCL i ^SI=S:fflJ^-r*^£ Lri*«TO* 

1 ) ffi^Hf>riB*6iS^F3nfc»S>*{CL i i>L<teL 

2) ®B5SffiEft^Sf^3tifcsim©^jm?riE*Js 

©^ffifC L i *> L < «L i ^©»M*«^-TS. 

3) ffi^Stalgt*&5ffiM3nyt^m»©««!iS?wilE<*Jl 
±KaBEStifc«W«<C<!f*4«r«lfflfifflDi©±KL i 

©»^«rS^-rs. 
so »*L/t>©B3©*ffi-c*4. -r ft*5£3©:£Src{*ri§ 
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mSti^CiicJior, r£fJffBtf|gf*£L i i<D^l 

tscmo? ■{ tf inn >> gg. itwt&tmtcz 

^fi*6Li, Mn,.. M. /c 0,. b (0<y<l.2 

gffi^B<Dffl^g*iL i , Mn,.. M., c 0 4 .„ (l.2< 

y> JfcJH&OZl&SHfeeD^fclfc 10 

Bfri, Li, Mn,., M, /E 0,.„ {Ctel^T, 0<y.^ 
1 ~C&> . #ft$?$LI,>$SHW:0. 0 5<y<0. 9T?* 

ffl^s#^ isEmmimvmsm.m') 
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^^^{fc^!! &mm$ 8 -2 0 9, 8 6 

4. B61-214, 417, 1^62-88, 269, 40 
06 2-2 1 6, 1 7 0,06 3-1 3, 2 82,06 
3-24. 555, 063-121, 247. 063- 
1 2 1, 257,06 3- 1 55, 568,06 3-2 
76, 873^06 3-31 4, 8 2 1 , #g§¥ 1 - 2 
04, 361, 01-221, 859. 01-274, 

3 6 0&£) ifi$>tfhtih a ±e 

[0020] ««A*^^mn-f>7 7- so 



nafBj-cfcj:^. as, (nwuitt. ^Ki^m 

tt. ±tfciMBtt«!f) . AX^iS, *-*r>^y^, T 

Jg (JH, -*4r;K T;U 5 A, IB (4#^BS6 3 - 1 
4 8, 5 5 4)-&i')», ^BJISatftS^tt^U^x- 
(«FgaBB5 9-2 0. 97 1)4^0»«t 

-eo*3tJDS«, «F(CBBcS*ittl^ 1 — SOS 

^^^Slfi-C^, 2-1 5aKK*stt<c£FS LL*. 
[0 0 2 1 ] ^#ffltC6^, #y 
T^n-^, *r;l/^^i^y ^Jbizfra— ^, fcFP*V 
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:/p tMU-fcriUn-;^ S^-fe^n-;*, ^T-fe^u-feJb 
n— & y \z~tot? a y f. #y tx;i/fc"ay f>* 
f^7;^ax5 1 i/> 4 #y2Htt~xy-r>, x 

>£-#yv- (E P DM) , XW>ftEPDM, * 
^UV^^XV^A, ;J<y :/£i/X>, ? ?^I3A, 

asm****- s # yv-ft i ^cn6oi-& 

UiUll^Wc laHHtOWtttttt. 2-3 011 

0-3 0fifi%#jf?2:L^o 

[0022] ussstt irft *r*S?g*i£ or, y*D e 
u>*7-#*-K x*u>*7-#r*- K crisis t> 

to. y>Hbyx^f-;KW«BS6 0-2 3. 9 7 
3), h y> FtW (4$BM36 1 -4, 17 

0) , ^**V^>Bi»# (#HK6 2- 1 5. 7 7 
1, 06 2-2 2, 372, 06 2- 1 08, 474), 
Zto^> (WWBB6 2-3 1, 9 5 9), 3-^jU 
-2-***!/l/t?y> (WHBB62-44, 9 6 

1) , ^ntru>*-#*- hstw* (#iaeg6 2-2 

90, 069, 062-290, 071), fF7tF 
ay5>mmt£ (ftm$B6 3 -3 2. 8 7 2), S*x* 
(4$BBD38 3 - 6 2. 1 6 6), 1, 3 - zf 
X2rt>Vtoh> (mm$86 3- 1 0 2, 1 7 3)&£(D 
Hr/ta h >SW«8f«E<D5l>tt < t i> 1 «M±«»^l/fc 

»«<fc*©a^K:*tf*y*$A*, WU*. L i c l 

O t , L i BF 6 , LiPF 6 , L i CF, S0 3 , L 
iCF 3 CO, , L i AsF, , LiSbFi , LiB 
l0 CI 10 (#HHg5 7-7 4. 9 7 4 ) , IBfflittm* 
J^S'Jf^A 0-4 1, 7 7 3), Li 

A 1 C 1 4 , LiCl, LiBr, Li I (*5SJffg6 0 
-2 47, 2 6 5) , ^PPjK7>'J^A tt*BSB6 
1 - 1 6 5. 9 57), B^xiWB'iWA («f 
HBB6 1 -2 1 4, 3 7 6) &<k^Dl^Ji©fefc&# 

W*xfu^#-hi l, 2-^F^>x^>teJ: 

j SO, , LiCIO, , L i BF« :te<£tf/&£l>kt 
Li PF S **t*WBWflfr*lA>. C*i6«W*« 
ttrtficiSBWJ-satt^ WOKES titter lESr&t&J? 
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*fl. 2 h*^x4?>4sJ:tf/*Su»tt2/x^jl/ 
K30fi^*<3!)i8'&, 0. 4/0. 6-0. 6 
/0. 4 (1, 2 F^->x^><b>5x^;l/^7-^ 

h*WfflT*£*<DS^It*ttO. 4/0. 6- 
0. 6/0. 4) *J#41A>. 4» 

KBcestitti^, nwmiv v hto^tcKio. 2-3 

w mmm>mmmftz^t*#*j-?- mvaee 3 - 
135. 4 47), # y^ntru KSiaw*^ 

(4SBHBB6 2-2 5 4. 3 02,06 2-2 54. 3 0 

3, 06 3-193. 954), J*>Mffim$:^t£# 

4. 79 2. 5 04, 04, 8 30. 939, 3#i3Bg6 
20 2-2 2. 3 7 5,06 2 -2 2, 3 76,06 3-2 

2. 3 75, 063-22, 7 76, «W*p 1 - 9 5 , 
117), y>®x*7VV#y^- (#5BBg61-25 
6. 5 7 3) 3D*W»r*«. #yr*!/P-h 

y^*mwfctsMn-ri*ttfc** (Sf§3E62-2 7 
8. 774) . «n&««Bfniiw«ffffi-r& 

^rffi (WHBB6 0- 1 . 7 6 8) fcfcJfctVtVS. 

[0024] ^i/-^-iLt« k **a-r*>a3i 
iritis. BW^ffltti«*tt*6#y^utru>«c 

S^S^^6,n-5 0 0 . 0 1 — 10 nmffi 

■CMl^n«. 5^3 0 0Mm*si^6tiS 8 

HB?Jf # y v - <sr cDSfW»W^^c^ft« 

[0 02 5 ] M^SiflWWtttafcflTSBKrr. «T 

40 mtf, tfys?> (WHIB49 - 1 0 8, 5 25), h 
Vx*toV*Z>y y A b (#gaBS47 -4. 37 6), 
hyx4ry-Jl/T5 > (WBBBB5 2-72. 42 5), 
IgtKx-r-n' <^g3BS57-l 5 2. 6 8 4) , x^u 
c > (JRf&HBB 58-87, 777), n-^7>T 
A (3$g§BB5 8 —8 7. 7 78) , ^t'i>Sh'J7 
5 K (^0S5 8-87. 779), xh n-<>-fe'>^ 
iW* (^5aHB5 8-214. 281), «$HHB5 
9-8. 2 8 0), ^y>W 5 >^f (#BHBS59-6 
8. 18 4), N-llM+ty'Jy/ViN, N' - 

50 «ft-f 5^:/y^>> CWBBDB5 9- 1 5 4. 77 
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8) , x^u>^V3-;w> ? t;u^;ux-7'ju (#glBg 

5 9 -2 0 5. 1 6 7) , EH»7>*~T?A& MSBBB 

6 0- 3 0, 0 6 5) , ,f 'ii^Uy^y^-^ <#H 
HB6 0-4 1. 7 7 3). b*d (#^Bg6 0 - 7 
9, 6 7 7), 2--rf h + ->xir^-;U (»HBB60- 
8 9, 0 7 5) , =*g{t7;US-^A (WHBB6 1 - 8 ' 
8. 4 6 6) , iltt^'iv-iSSftKD^yv- 
(WBBBB6 1 - 1 6 1 . 6 7 3), hyx*U>*** 

>7 5 F (9?P8Bg6 1 -2 0 8, 75 8), Hi 7^+ 
;l>**:7 * > (#P3Bg6 2-8 0, 9 7 6), *;U:7 * 10 

y > (4*6803 6 2-8 0. 9 7 7), #;U;j<-;Ug£J# 
07 , J-;Mb* i Bf (#raB36 2 -86. 6 7 3) , ^ 
-^y^Jb^^^y ^h»J7S F£4 - T 
ft y > (WHBB6 2 -2 1 7, 5 75), Z^ttOZM 
75 > («fHBB6 2-2 1 7. 5 78), i£4)\s <#H 
BS6 2-2 8 7, 5 8 0) , HK** (4#H 
BB6 3- 1 2 1. 268), £fi^^^^AS 
BB6 3- 1 2 1, 2 6 9)a^W6n5, 

[0 0 2 6 ] ifc, m^g^j^tticT^^^cc^r^P 
y>S*, WtK. HSffcilSR. S$*Mkftx=f u>£ 20 
««K:«**Ci)iJt»4 (#§30848 -3 6. 6 
3 2)„ ]Sfi«S5c®&^fcfe#^fcfe«:mM?S 
KKBi^S^i-arSCi^r** (#510359-13 
4. 5 6 7) . 

[0 0 2 7 ] jES^*«O^KJ3«lfiK**U^«» 
tt***#rfeJ:c». «ttBY*>#«tt#yT 

-^~Fny£> (#180348 -3 6, 6 3 3), 

« (#P§0S5 7 - 1 2 4, 8 7 0) SSitS^ffl 

r££ 0 Wittf, *«KftW©*ffi*x^^^uffc« (# 30 
18035 5 - 1 6 3, 7 7 9) Mfcffl 
5- 1 6 3, 7 8 0) -CUPMLtc *) , SMttifcfl^ (# 
g8S35 8- 1 6 3, 138,1^59-14, 274), 
#yxfl/>ttt-f F&£ <#K§0S6O-97. 5 6 
1) <0*ffi»<0«fflficJ:or*»r4*a3&s*W?>ti 

(#1803 5 8- 1 1 1. 276), Li 
SfcJ:9*H«HBf4 (#18035 8- 1 4 2, 7 7 1 ) 

ciwen-s, 40 
[0028] mwt&®}m<Dmm&t b-a*, «^^n/c 

ffeCC, 7;I^^A^Xt*>UX^<D^SK;*7--#>, 
3i±fc*><D) , Al-Cd64ftiW*6ft5. Cti 50 
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i'^WBtr^fti. ftfcRBSSti&t^ 5-1 

0 0 /im<Dt<DdSSl^n^ 
[0 0 2 9 ] WfiOJBttttn-f *K#>, f - K f 

[0 0 3 0] *^S8©#Wcz^«»Offl5fttt. #CtfE^ 

a, #^r* F?-^"a, 385« 
IS, 3- Ki/^7t>m ^—^r-, ^>fw £ — 

mau^w*-, n^gst?®, gs&mnfs, f^ 

F\ f-/U3-^ 5^*, ^y^7sr^WR, > 

gg«r, flHMff. flgHJSi:, y-A 

iS t a- Fn>f^3t-, 7^a> 4 ^ff, >^F 

[0 0 3 1 ] 

C^@S^®fJlgft<O^W, SnB 3 .s P 3 . 5 O, ) 
SnO 67. 4g, B 2 O, 17. 4gr, Sn 2 P 

, o 7 102. 8^^m^L. smmM-e-t-fticv} 

>^^#HmT-ci o oo°cti ommmi8 t & : Titt* 

wz>ft««as««inB*snB,., p„.s o, ml 
■^©a-i) o rmm<Dxtmir^m^.Lfctc6. & 
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S iii.o C So.i G 6o.os A 1 0.1 Bo ,s Po. j O3.30 

at^A - 3 ) 

[0032] c jEmrmm£ffl<Dmm<m ] jtmrnsm. 

ii..jMn l . 5 ,Co,. 0 ,O, £Tifi©:£&"e£fi£l<fc. 
ggO. 5 ~3 0 um (1 2^&- : F-*#t?) . 

BE Ti£3nfS4 0-7 On7gOl^OMI:7>*' 
> (CMD> ^^JiL-r-e-n^niSM^JWTOMn 
, O a iMn, O, *5j:0'3SS%jyT05SKS<t* 

0. 5SS%J£TF©Na, K, Ca^tf) 10 
J|ttS£ 1 ~ 1 0 tfm(»Lfc*Hfc'; A, teitf 

eoo'c-cAmmmmmmLtc&K., 6 5o-c 

*>6 7 5 0 •C©f8H"CS]£*tt*^*.r 1 8 B&a^tf 

±ia ©&/&&£<&# i *n*titt**t>-tt s c t *c «fc 

5©C <fc 13 — #&3r<D¥#}jt iST>m s 0. 5 nm~e*> 
K> . Z^Cti^Otfcgti 8 ~ 4 0 u mr^H&O/c. BET 

1 ~ 1 Om'/gWffiHr*) 

1 c PixaEWcHjeL.fcis*. tr*** 

aSS«Sft©L i».. 1 Mn».„Co..„0, Ut&VlC- 
1 ) -C^^fc. Cu ctWLim^tcX1gmtfriC*stt ; !>2 6 
= 3 6©|5lSff-^©^ffl«»te<t-€-0. 3-C*D. -5- 
08SB2 9=18. 6<D\^-i7K.MVC2 7%<DWC 30 

fc. *7fc. ^^4JKiilSfi©L iMnO, &mA2tl 
Xi,^Ctht>i^r>fc. CCMioK^lOOccO 
a*tC^t8L.rpH*aJSUfcS*. 8. O-C&oTfc. 
H2«K»C©J: 5 K IsXm&istcftM'mk+C - 1 © 

c 0 0 3 3 3 ±izojEmmwmm&mm<oim. 

mcis^X. Mnti?f©3S^^*SS*n0^1,i-C*M{b 
l/^AiEMD^il'itl. 0 2 : 2rjg.%U j&JiE 
T-5C<fc{CJ;f) L i,. 02 Mn, O, (fk^l 40 

C-0) . i^tC. MnKMl/f F-T'-f ■5#JSi7C*©Il . 
tttLT&Ka/WhKgilT. Cr, O, . CuO. 

a 1 , o, ^ffluT. ^tmktxtmtiMkftaWB-ciii 

Aft STiS©iE@r§fJSiriB*^. C - 2 ~ 4 «ft 



fc. 
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[0 0 3 4] (H&^SJ^- F <DfMW« jHHSWttt 

ikmk*** ur<k^wc -1*8 711%, jsm^sa 

r # V F *7 v fo* n u>©7K#i5$f 3 *M% i # 

l/c. ^s^-FSfa*. ^u^Dtiem, sioM 

■»tt*jJ;-e3 4 0g/ni l . »BJR(0«*«*5<t* 1 2 0 

miii^o/c 0 ©SrS^SfJIift i o r f b^f a - l * 
8 611%, S?>^JIS&*6Sfi%, r-fe^u>^^ 
^3M%, ft«S0iLr^^U>-^*^x>=fAO 
*^»«j4*«%feJ:W^*vy^-feJi/a-^ 1 

^ T J 1 8 umCOSI^ -/ ;l/ACDMMCC^^U"C, 

®05«ffi(c:, S?m^^&i^tr;U5x^A(Oi : 4 

[0035] c^y>y-sa*iftof^»W3 «S3 5m 
- 1 — 3 - b (Dwm(omMumm(o± 

2 mmO^JM^^g^TEf n - v - ^'^T 

Jr-e 1 1 Omg-C^^L _hi2cDiEfr>- h£3 5mm 
©SkiaBrL. h*3 7 nunO^^C^Lr, 

J/- KO^jfiCC^ti-enTil/Sr-^A, x^^UCD 1 ;- 

n 5 o m cc2man^niHLit m m i m^mm&rmm 

^L/Ccfc^OC, JW*ie*lfflf*©jES^- h (8) . -fe 

F 2 4 o o ) do), |jbwejl»»*a>ft«t/- F 

0) , tit^i/-^- (io) onH-ccine^s 

- ^r;u^ ^ ^^mLtcmmommFimmmim ( 1 

1) (fl«»T-««UaS) taRmofca CO®fe^t 
fCSSIiltlmol/W LiPF6 (x^U> 

*- F<D2 : 2 : 6 <«Hft) S^S) *aAL/c e iE 

ajaT-iW-rswftfi (12) 4^^^ f (1 3) * 
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*f¥»Ufc. ft*. lESSsH 1 (12) «JEfr>- h 
(8) HftzS (11) fctaSf- h (9) 

4) tRtffc. 

[0036] wioDcfc^cur, ttsittaffiwoaa 

ISt? 1 2 BSHJfifcBfft.. 0.1 A(D— SlSScDfc £ 

WfcKJ:orjE«^»«Li<iD»8 5«*fiBHL. L 
i K:^LT*jJ:^4. 1 5 VOlB«fflL*WrSi[^S»* 
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*. 3fe«»jfcWE4. 2 V. fifc®&lh11EE2. 8 V. * 
.ffiSSSSSgl mA/on^ ©fei-caOigO^ESWIS^ 

[0 0 3 7] ±E<D«ftccoc*r , JESrg®MiSm)ffl 

ffc«f<0ia?ftBajflW, L i 0 . 0 s%.ioMn 2 ., M i/C O 
imK*3e^yJ9)\'Wi<DJE&xS$99 <2E»RJB)-K: 

0, 15^y^0, 9 5T?^ofco 
[0 0 3 8] 
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